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and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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Indian Standard 

SPECIFICATION FOR 
THERMOSTATIC EXPANSION VALVES 



1. Scope — This standard covers thermostatic expansion valves for use with refrigerants 12, 22 
and 502, for use at evaporator temperature between +10°C and -40°C and sizes up to a capacity 
of 55 tons for R12 and R502, and 85 tons for R22 with evaporating temperature of 5°C and a 
condensing temperature of 32°C. 

2. Terminology — For the purpose of this standard, the following definitions shall apply. 

2-1 Thermostatic Expansion Valves — A controlling device which regulates the flow of volatile 
refrigerant into an evaporator of a refrigeration system and which is actuated by changes in 
evaporator pressure and superheat of the refrigerant gas leaving the evaporator. The basic response 
is to superheat. 

2.1.1 Internal equalizer ~ In a thermostatic expansion valve, the internal passage whereby the 
actuating element ( diaphragm or bellows ) Is exposed to the valve outlet pressure. 

2.1.2 External equalizer — In a thermostatic expansion valve, the means, including a connecting 
tube between a selected control point in the low-side circuit and the pressure sensing side of the 
actuating element, whereby the control point pressure is transmitted to the actuating element 
(diaphragm or bellows); This feature provides a means for compensating for pressure drop 
through accessories and evaporator. 

2.2 Capacity of a Thermostatic Expansion Valve — The refrigerating effect in tons of refrigeration 
produced by the evaporation of refrigerant which will pass through the valve under the following 
specified conditions: 

a) Liquid refrigerant temperature at the valve inlet, 

b) Saturated evaporator temperature, 

c) Pressure difference across the valve, 

d) Static superheat setting, and 

e) Superheat change. 

2.3 Thermostatic Expansion Valve Superheat — The temperature difference between the temperature 
of the thermal bulb and the saturation temperature corresponding to the refrigerant pressure at the 
valve outlet, or at the low side external equalizer connection when provided. 

2.3.1 Thermostatic expansion valve static superheat — The superheat as defined in 2.3 at which the 
manufacturer calibrates or ( sets ' the thermostatic expansion valve. 

2.3.2 Thermostatic expansion valve superheat change (superheat gradient ) — The change in 
thermostatic expansion valve superheat as defined in 2.3 which is required to open the valve a pre- 
determined amount, 

-2.4 Vapour-Free ( Sub-Cooled ) Liquid — Refrigerant liquid which has been cooled below the satura- 
tion temperature for a given pressure. 

2.5 Thermostatic Expansion Valve Pressure Drop — The pressure drop across the valve part which is 
the net pressure difference between the valve fnlet and outlet pressures. 

2.6 Thermostatic Expansion Valve Charge — A fluid of known pressure temperature relationship, 
employed in the power element of a thermostatic expansion valve to respond to changes in tempera- 
ture of the refrigerant leaving the evaporator. 
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3. Capacity Rating 

3.1 Rating — Expansion valve capacity rating shall consist of standard rating af\(d may infciucie 
application ratings. Such ratings shall be based on tests of valves performed foj* use wittj/ the 
specified refrigerant. Ratings shall be based on vapour-free (sub-cooled to 4|±1°C) liquid 
refrigerant entering the expansion valve and having oil concentration less than 5 percent by mass. 
The test shall be made according to 8.1. Standard rating conditions are given in Table 1. 
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3.1.1 Standard ratings — Standard ratings of capacity shall be shown for all standard rating 
conditions, shown in Table 1, falling within the intended range of application of the valve. 

3.1.2 Nominai ratings — The nominal rating is the equivalent capacity rating of the valve at 5°C 
evaporator temperature and a condensating temperature of +32°C based on vapour-free liquid 
conditions. 

3.1.3 Application ratings — Application ratings give capacities under operating conditions which;; 
differ from those in Table 1. Wherever explication ratingsvare published, they shall include, or be 
accompanied by, the pertinent standard ratings, clearly designated as such. 

3.2 Interpolation and Extrapolation of Air Test Data — - PubNshed capacity ratings shall be based on: 
air-fixture tests made at two or more evaparator temperatures. Air-fixture test data may be extra- ; 
polated or interpolated not more than 8°C from test points and only when the same therrViostatic 
charge is used. In the case of refrigerant 12, data may be extrapolated a maximum of 14°C below 
the lowest test point in order to obtain a rating at — 40°C evaporator teTnperatu re. 

3.3 Static Superheat — For purposes of rating, the static superheat shall be not less than 1°C. 

3.4 Superheat Change — Every published capacity rating shall be based on the capacity resulting 
from a superheat change above the static superheat. This superheat change shall not exceed 4°C 
for any published rating unless clearly designated. 

3.5 To comply with this standard, published capacity ratings shall be based on data obtained in 
accordance with the provision of this clause,, and shall be such that any production thermostatic 
expansion valve selected at random and tested shall produce not less than 95 percent of its publish- 
ed rated capacity. 

3.6 Published Ratings — Published capacity ratings shall state the pertinent operating conditions 
and shall include atleast the following: 

a) Refrigerant designation, 

b) Net refrigerant capacity tons of refrigeration, 

c) Evaporator temperature. 

d) Pressure drop across the valve, 

e) Maximum superheat change at which ratings apply, and 

f) Capacity correction factors for liquid temperatures at the valve inlet which differ from the 
standard value 32°C. 
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4. Capillary Tube Length —Capillary shall be of adequate length to enable correct fitment of 
sensor at the suction end of evaporator. The standard length should be as given in Table 2. For 
capacities which fall between those listed, the larger size shall be used. 

TABLE 2 CAPILLARY TUBE LENGTH 
Nominal Capacity, tons Length, m 

1-5 
3'0 
50 

4.1 In addition to the above standard lengths, any other length as agreed to between the manu- 
facturer and the purchaser may be used. 

5. End Connections 

5.1 Inlet and Outlet End Connections — These shall be of size given in Table 3. For capacities 
which fall between those listed the larger size shall be used. 

TABLE 3 INLET AND OUTLET CONNECTIONS 
Nominal Capacity, tons Connection Size*, mm 



R12and R502 




R22 


2 
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5 




75 


55 




85 



R12 and R502 


R22 




Inlet 


Outlet 


1-0 


2-0 




6 flare 


12 flare 


3'0 


5-0 




10 flare 


12 flare 


2*0 


3-0 




10ODF 


12 ODF 


3-0 


5-0 




12 0DF 


16 ODF 


5-0 


8-0 




16 ODF 


22 ODF 


55-0 


85*0 




22 0DF 


28 ODF 


♦These designations conform 


to AR1 — 750 published 


by 


American Refrigeration 


Institute. 



5.2 External Equaliser Connection — This shall be of 6 mm flare connection, 

6. Permissible Pressures — Maximum permissible working pressure shall be specified for the 
valve. Maximum permissible test pressure should be high enough to allow the valve to remain in 
the line during pressure testing without blanking off the connections. Recommended test value 
is 2685 bar. 

7. Marking and Colour Code 

7-1 Marking — The following information shall be indicated on each valve. This should be- 
permanently marked on the body. 

a) Name or trade-mark or both of the manufacturer; 

b) Week and year of manufacture; 

c) Serial number; 

d) Type of valve; 

e) Refrigerant designation; 

f) Nominal refrigerant capacity, tons of refrigeration; arid 

g) Evaporator temperature range. 
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7-1.1 The valve may also be marked with the ISI Certification Mark. 
7.2 Colour Code — Colour code for refrigerant shall be as per Table 4. 

TABLE 4 REFRIGERANT COLOUR CODE 

R12 Yellow 

R22 Blue 

R502 Violet 

8. Tests 

8.1 Capacity Rating — Valve capacity rating shall be determined according to procedures laid out 
in Appendix A. 

8.2 Leakage Test — Valve shall be tested for leakage at maximum permissible test pressure 6 
for 30 seconds. 

APPENDIX A 

{Clause 8.1 ) 

METHOD OF TESTING FOR CAPACITY OF THERMOSTATIC EXPANSION VALVE 

A-1. Data Required for Capacity Checking 

a) Name of the refrigerant, 

b) Temperature and pressure of volatile refrigerant entering the expansion valve, 

c) Temperature and pressure of volatile refrigerant leaving the expansion valve, 

d) Temperature of sensitive element or bulbs, 

e) Refrigerant flow rate, and 

f) Superheat change. 

A»2. Instruments Required 

A-2.1 Instruments shall be of the types and accuracies listed and shall be calibrated against 
certified standards. 

A-2.2 Temperature Measuring Instruments — Temperature measurements shall be made with one 
or more of following instruments: 

a) Glass thermometers, 

b) Thermocouples, and 

c) Electric resistance thermometers. 

A-2.2. 1 Accuracy of all temperature measuring instruments shall be within ±0*25. In no case 
shall the smallest scale division of the measuring instruments exceed two times the specified 
accuracy. 

A-2.3 Pressure Measuring Instruments 

A-2.3.1 Pressure measurements shall be made with one or more of the following instruments: 

a) Mercury column, and 

b) Aneroid gauge. 

A-2.3. 2 Accuracy of all pressure instruments shall be within ±1 percent of the absolute pres- 
sure readings. In no case shall the smallest scale division of measuring instrument exceed 
25 times the specified accuracy. 



IS: 10594 -1983 

A-2.3.3 Calibration of an aneroid gauge shall be made by means of a dead weight tester or by 
comparison to a mercury column. 

A-2.4 Refrigerant Flow Measuring Instruments 

A-2.4.1 Flow measurement shall be made with a liquid flowmeter or quantity meter having an 
accuracy of within ±2 percent of the quantity measured. 

A-2.5 Other Instruments 

A-2.5.1 Time measurements shall be made with an accuracy of within ±0'2 percent of the 
recorded interval. 

A-2.5. 2 Dial indicators shall have a scale graduated in 25 /*m or finer increments. 

A-3. Apparatus 

A-3-1 The thermostatic expansion valve to be tested shall be installed in an air fixture composed 
of the following elements. 

A-3. 1.1 Inlet air shut off valve of suitable size. 

A-3. 1.2 Inlet air pressure regulator of suitable size. 

A-3. 1.3 Suitable gauges or manometers for measuring air pressures at the valve inlet and outlet. 

A-3.1.4 Hand needle type valve of suitable size for adjusting the outlet pressure of the test valve. 

A-3. 1.5 Dial indicator for measuring the valve needle position relative to the valve port. 

A-3. 1.6 A variable temperature bath for maintaining the temperature of the temperature sensitive 
element of the thermostatic expansion valve. 

A-3. 1.7 Orifice for superheat setting test. 

A-3. 1.8 The thermostatic expansion valve shall be installed in the air fixture in the manner 
shown in Fig. 1> 
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FIG. 1 AIR TEST SET-UP 

A-3.2 The thermostatic expansion valve to be tested shall be installed in a refrigerating system 
composed of essential elements as follows. 

A-3. 2.1 A suitable supply of properly sub-cooled liquid refrigerant so that variable flow rates may 
be obtained. 

A-3. 2. 2 Suitable liquid flowmeters for determining the refrigerant flow rate through the thermo- 
static expansion valve. 

A-3. 2. 3 Pressure and temperature measuring instruments. 

A-3. 2.4 Sight glass for observing the state of the refrigerant liquid entering the thermostatic 
expansion valve. The opening in the sight glass shall not be less thanfthe size of the valve 
connections. 

5 
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A-3.2.5 Fittings for inserting the sensitive elements of temperature measuring instruments into 
refrigerant tubes. 

A-3.2.6 Hand operated shut-off valves. 

A-3.2.7 Hand operated expansion valves. 

A-3.2.8 Apparatus for mechanically positioning the thermostatic expansion valve needle relative to 
the thermostatic expansion valve port. 

A-3.2.9 Dial indicator for measuring the valve needle position relative to the valve port. 

A-3.2.10 The thermostatic expansion valve shall be installed in the refrigerating system in the 
manner shown in Fig. 2. Optional methods of obtaining mechanical valve opening adjustment are 
permissible. 
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A-4. Test Procedure 
A-4.1 Air Fixture Tests 



TO EVAPORATOR 



FIG. 2 REFRIGERANT TEST SET-UP 



A-4.1. 1 Superheat setting and initial valve opening test — Place the thermostatic expansion valve 
in the test fixture specified \n Fig. 1 and adjust the valve to the specified superheat setting, using 
the specified inlet pressure and the required test orifice. 

The test orifice size for any test condition shall be selected so that the opening of the thermo- 
static expansion vaive during the superheat setting test shall not exceed 50 ^m. The amount of 
opening shall be determined by dial indicator. This will be considered the initial valve opening. 

A-4.1. 2 Vaive opening versus bulb temperature test — With the thermostatic expansion valve in air 
test fixture specified in Fig. 1, increase the bulb temperature from the initial opening temperature 
to 5 to 7°C higher in increments of no more than 1°C. Hold the valve outlet or external equalizer 
pressure at a constant value equal to the initial opening pressure by manipulating the outlet hand 
valve. Plot a curve of valve opening versus bulb temperature from minimum to maximum bulb 
temperature specified ( see Fig. 3 ). 




BULB TEMPERATURE 
FIG. 3 AIR TEST, VALVE OPENING VERSUS BULB TEMPERATURE 

6 



m* tasm^nsz 



A-4.2 Thermostatic Expansion Valve Refrigerant Flow Test 



A-4.2.1 Refrigerant flow versus valve opening(fest ^Placet the thermostatic expansion valve on a 
refrigerant test system as shown in Fig, 2. Equip the valve with a mechanical means for opening 
and closing the valve, providing means for measuring the valve opening. Plot refrigerant fl<9w Versus 
valve opening maintaining the specified inlet test pressure and the outlet or external equaliser 
at the same value as in A-4.1.2 ( see typical curve Fig. 4 ). 




VALVE OPENING 
FIG. 4 REFRIGERANT TEST, REFRIGERANT FLOW VERSUS VALVE OPENING 

A-4.3 Determination of Superheat Change at Point of Rating 

A-4.3.1 From the curves of A-4.1.2 and A-4.2.1 using valve opening as the common measurement, 
plot refrigerant flow as ordinate versus bulbtemperature. At the refrigerant flow indicated by the 
initial valve opening ( A-4.1.1 ), draw a line parallel to the abscissa, and at the point of inter- 
section with the refrigerant flow curve, establish initial opening reference point on the bulb tempe- 
rature scale ( see Fig. 5 ). At the point of rating, draw a line parallel to the abscissa and, at the 
point of inter-section with the refrigerant flow curve, establish another reference point on the bulb 
temperature scale. 

The difference between the two reference points represents the amount of superheat change 
from initial opening to rated opening of the valve ( see Fig. 5 ). 

The rated flow of the valve is the difference between the flow at the initial valve opening and! 
the flow at the point of rating. 




BULB TEMPERATURE 



FIG. 5 COMPOSITE OF FIGURES 3 AND 4 
REFRIGERANT FLOW VERSUS BULB TEMPERATURE 
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A-5. Capacity Calculations 

A-5.1 Capacity, kcal/hour = ( w% — w% ) ( h g — hi) K 

where 

Wi = Refrigerant flow rate in kg per hour at the initial valve opening; 

w 2 = Refrigerant flow rate in kg per hour at the point of rating; 

h g = Enthalpy of the refrigerant gas leaving the evaporator; 

hi = Enthalpy of the refrigerant liquid entering the expansion valve; and 

K = A correction factor for conditions of sub-cooling, superheating and units of 
measurement. 
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